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@ Insulation displacement electrical connector with improved strain relief.

@ An electrical connector assembly (10) is pro-
vided for terminating an insulated electrical wire (12).
The assembly includes a housing having a wire-
receiving opening (52) adapted to receive the in-
sulated electrical wire. The housing is defined by
fwo housing halves (26, 28) which are relatively
movable between an open condition for insertion of
an insulated wire into the opening and a closed
condition. A terminal is mounted in the housing and

has an insulation displacement slot (38) positioned in
the opening and adapted to displace the insulation of
the wire and electrically engage an inner conductor
of the wire. Opposing flexible portions (54, 56) of the
housing halves provide strain relief to the insulated
electrical wire by gripping the wire substantially en-
tirely thereabout when the housing halves are in their
closed condition.
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Field of the Invention

This invention generally relates to the art of
electrical connectors and, particularly, to a connec-
tor which incorporates an insulation displacement
terminal means in conjunction with an improved
strain relief means.

Background of the Invention

There has been a wide variety of electrical
connectors or connector assemblies adapted for
insulation-displacement termination of an insulated
electrical wire. Such connectors sometimes are
called "solderless" connectors. In other words, a
typical insulated wire includes a center conductor
(which may be solid or stranded) surrounded by an
insulating cladding or cover. The connector in-
cludes some form of terminal means which pierces
through the insulation and establishes direct elec-
trical engagement with the interior conductive core.
A typical insulation displacement terminal includes
an insulation-piercing slot defined by cutting edges
for cutting through the insulation and further defin-
ing an electrical contact area for engaging the
conductive core of the wire.

The terminals of such insulation displacement
connectors most often are fabricated of stamped
and formed sheet metal material and typically the
forming and "cutting" requirements of the material
necessitate that the material be relatively thin.
Therefore, it can be understood that the electrical
contact area (i.e. the edges of the insulation-pierc-
ing slot which contact the conductive core) is rela-
tively small, particular in comparison to a crimped
wire connection, for instance. Accordingly, when
such an insulation displacement connection is used
in applications where it is subject to vibration or
shock, the conductive core of the insulated wire is
prone to move, bend or deform due fo a high level
of stress at the contact interface. In fact, continuous
bending of the conductive core can result in "work
hardening" of the metal conductor which, in turn,
causes brittleness and even breakage of the core,
and eventual electrical failure. Therefore, in such
applications, various forms of strain relief means
have been provided for the insulated electrical wire,
usually supporting the insulation at a location re-
mote from the electrical contact area or interface.

Among prior attempts to provide strain relief for
the electrical wire, one approach is to provide an
insulation crimping section on the insulation dis-
placement terminal itself. In other words, one por-
tion (such as a slotted portion) of the terminal
pierces the insulation of the wire, and another por-
tion of the terminal is crimped onto the outer in-
sulation of the wire spaced from the insulation-
piercing portion. An example of such an approach
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is shown in U.S. Patent No. 4,277,124, dated July
7, 1981. One problem associated with such an
approach is that a secondary crimping tool must be
provided and an additional secondary crimping
step must be performed, all of which is costly in
terms of time and labor. Other approaches to pro-
viding strain relief on the insulated wire include
utilizing portions of the housing to support the wire
against at least some bending at the contact area
or interface. However, most such structures typi-
cally are designed to support the wire in only a
given direction rather than on all sides of, or cir-
cumferentially about, the wire.

The present invention is directed to providing
an insulation displacement electrical connector with
an improved wire strain relief means which is ex-
tremely simple, inexpensive and very effective in
providing support for the wire substantially entirely
thereabout.

Summary of the Invention

An object, therefore, of the invention is to pro-
vide a new and improved electrical connector as-
sembly for terminating an insulated electrical wire
by insulation displacement means along with an
improved strain relief means for the wire.

In the exemplary embodiment of the invention,
the connector assembly includes a housing having
an opening into which the insulated electrical wire
is insertable. A terminal is provided within the
housing, and has an insulation displacement slot
adapted to displace the insulation of the wire and
electrically engage a conductor thereof. Specifi-
cally, the housing includes a pair of housing halves
which are relatively movable between an open con-
dition for insertion of the insulated wire into the
opening and a closed position for final termination
of the insulated wire and/or where the connector is
positively latched. The housing halves are relatively
movable and connected by way of an integrally
molded hinge.

Generally, the invention contemplates the pro-
vision of integrally molded strain relief means oper-
atively associated between the housing halves for
surrounding and gripping the insulated wire sub-
stantially entirely thereabout when the housing
halves are in their closed position. Specifically, the
strain relief means are provided by opposing flexi-
ble portions of the housing halves.

As disclosed herein, the electrical connector
assembly is a form of a "tap" connector in that the
insulated electrical wire runs through the connector.
Consequently, in the preferred embodiment, the
integrally molded strain relief means is provided by
opposing or complementary flexible portions of the
housing halves on both sides of the insulation
displacement slot, generally where the wire exits
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the housing.

Other objects, features and advantages of the
invention will be apparent from the following de-
tailed description taken in connection with the ac-
companying drawings.

Brief Description of the Drawings

The features of this invention which are be-
lieved to be novel are set forth with particularity in
the appended claims. The invention, together with
its objects and the advantages thereof, may be
best understood by reference to the following de-
scription taken in conjunction with the accompany-
ing drawings, in which like reference numerals
identify like elements in the figures and in which:

FIGURE 1 is a perspective view of an electrical
connector assembly embodying the concepts of
the invention, the assembly being terminated to
an insulated electrical wire;

FIGURE 2 is a perspective view of a fragmented
horizontal section through the connector assem-
bly of Figure 1, with a complementary connector
mated therewith;

FIGURE 3 is a vertical section taken generally
along line 3-3 of Figure 2;

FIGURE 4 is a perspective view of the connec-
tor assembly in open condition;

FIGURE 5 is a side elevational view of the
connector assembly in open condition with a
terminal mounted therein and a wire prior to
termination thereof;

FIGURE 6 is a side elevational view of the
connector assembly in closed condition without
a terminal or wire therein; and

FIGURE 7 is a top plan view of the connector
assembly in open condition.

Detailed Description of the Preferred Embodiment

Referring to the drawings in greater detail, and
first to Figure 1, the invention is embodied in an
electrical connector assembly, generally designat-
ed 10, for terminating an insulated electrical wire,
generally designated 12. It can be seen that the
wire runs completely through the connector assem-
bly and, therefore, the connector is what commonly
is termed a "tap" connector. As will be described
in greater detail hereinafter, the connector is an
insulation displacement connector, in that it incor-
porates a terminal for piercing through the outer
insulative cladding or covering 14 of insulated elec-
trical wire 12 for establishing direct electrical con-
nection with the conductive core 16 of the wire
without the use of secondary crimping or stopping
tools. The core may be a single solid conductor, or
it might be a stranded conductive core as shown
clearly in Figure 1. The stranded conductive core
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includes a plurality of small conductive strands, as
shown.

As stated in the "Background", above, insula-
tion displacement connectors encounter problems
in applications where the electrical connection is
subject to vibration or shock which tend to deform,
bend or perhaps break the conductive core of the
insulated electrical wire. This is particularly true
when using a stranded conductive core as at 16.
The small strands, such as of copper wire, have a
tendency to become work-hardened when subject-
ed to bending, such as may be caused by vibration
or other constant movement. This work-hardening
causes the strands to become brittle and perhaps
to break, and therefore may eventually lead to
electrical failure. Consequently, the invention con-
templates an improved strain relief means, gen-
erally designated 18 in Figure 1, for gripping in-
sulated wire 12 substantially entirely thereabout
when the housing is in its closed or terminated
position as shown in Figure 1.

Before proceeding with the details of the inven-
tion, and still referring to Figure 1, connector 10
includes a housing defining a plug portion 20 for
insertion into a complementary receptacle of a mat-
ing connector, as described hereinafter. An end
wall or mating face 22 of the plug portion includes
an elongated slot 24 for receiving a blade contact
of the mating connector. Actually, the housing of
connector 10 is defined by a pair of dielectric
housing halves, generally designated 26 and 28,
which are molded of plastic material and joined by
a living hinge, as at 30. Lastly, while still referring
to Figure 1, the housing halves have complemen-
tary latch means 32 for holding the housing means
in a closed condition as shown, with strain relief
means 18 gripping insulated wire 12 substantially
entirely thereabout.

Referring to Figures 2 and 3 in conjunction with
Figure 1, connector 10 is shown fo include a
stamped and formed sheet metal terminal, gen-
erally designated 34 in Figure 2, which includes a
pair of generally parallel, planar sections 36 having
insulation piercing or displacing slots 38 for termi-
nating insulated electrical wire 12. More particu-
larly, as is known in the art, slots 38 are defined by
cutting edges adapted to cut through insulation 14
of wire 12 to establish a direct electrical engage-
ment with conductive core 16 of the wire. This
electrical connection is shown best in Figure 3.

Planar portions 36 of terminal 34 are joined by
a U-shaped portion 40 (Fig. 2) which has a slot 42
for receiving a blade contact 44 of a complemen-
tary mating connector 46. The mating connector
includes a housing 48 defining a receptacle into
which plug portion 20 (Fig. 1) of connector 10 is
inserted. When the plug portion is inserted into
housing 48 of mating connector 46, blade contact
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44 moves through slot 24 (Fig. 1) for engagement
with U-shaped portion 40 of terminal 34. Blade
contact 44 has crimping sections 50 for crimping
onto another insulated electrical wire 51 as is
known in the art.

Figure 3 shows latch means 32 between hous-
ing halves 26 and 28. Specifically, the latch means
include a laich hook 32a on housing half 26 which
snaps behind a latch bar 32b of housing half 28
when the housing halves are in their closed con-
dition as seen in Figures 1-3.

Referring to Figures 4-6, housing halves 26
and 28 are shown in their relative open condition in
Figures 4 and 5 and in their relative closed, latched
condition in Figure 6. In particular, insulated elec-
trical wire 12 (Fig. 5) may be forced downwardly in
the direction of arrow "A" into insulation displace-
ment slots 38 of terminal 34 by pivoting housing
half 26 about integral hinge 30 in the direction of
arrow "B" i.e. moving the housing halves from the
open condition shown in Figures 4 and 5 to the
closed condition shown in Figure 6. Alternatively,
the wire may be terminated to the terminal, i.e.
forced downwardly into insulation displacement
slots 38, prior o pivoting housing half 26 about the
hinge means. Nevertheless, in this closed con-
dition, an opening 52 through which the wire
passes is "created" (Fig. 6), and strain relief means
18, positioned thereabout, are effective for gripping
the insulated wire substantially entirely around the
circumference thereof. That is to say, the strain
relief means are operatively associated between
the housing halves.

More particularly, referring to Figure 7 in con-
junction with Figures 1-3, there is a strain relief
means 18 on both sides of the electrical connection
area of terminal 34, located within the opening 52
generally where the wire exits the housing provided
by housing halves 26 and 28. In other words, the
strain relief means are located on the housing at a
position longitudinally spaced along the wire from
insulation displacement slots 38 of planar portions
36 of the terminal. More particularly, each strain
relief means 18 on each side of the terminal in-
cludes a pair of flexible portions 54 on housing half
26 which oppose a pair of flexible portions 56 on
housing half 28. The flexible portions 54 are sepa-
rated by a slot 58, and flexible portions 56 are
separated by a slot 60, to enhance the flexibility of
the portions. As seen in Figure 7, the flexible
portions 54 and 56 are provided by relatively thin
portions or membranes of the integrally molded
plastic housing halves. Therefore, the thin portions
can flex or bend as shown best in Figure 1 to grip
electrical wire 12 when the housing halves are in
their closed, latched condition. In essence, flexible
portions 54 and 56 form quadrants as seen best in
Figure 6, which completely surround and grip the
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insulated electrical wire to provide a strain relief on
the wire where it exits both sides of the connector,
thereby preventing bending or deforming of con-
ductor core 16 of the wire at the contact or connec-
tion area within insulation-piercing slots 38 of
planar portions 36 of terminal 34. Furthermore, the
opening 52, if formed to accommodate the smallest
possible insulation diameter of an insulated elec-
trical wire used in the connector assembly, can
accommodate a large range of wire diameters with-
out changing the mold or design of the housing.
Thus, the flexibility provided by flexible portions 54
and 56 along with slots 58 and 60 allows the
connector assembly housing to accept different
wire gauge and insulation diameters without ad-
versely affecting the performance of the strain relief
18.

It will be understood that the invention may be
embodied in other specific forms without departing
from the spirit or central characteristics thereof.
The present examples and embodiments, there-
fore, are to be considered in all respects as illustra-
tive and not restrictive, and the invention is not to
be limited to the details given herein.

Claims

1. In an electrical connector assembly (10) for
terminating an insulated electrical wire (12)
having an inner conductor (16) surrounded by
insulation (14), the connector assembly includ-
ing:

housing means (26, 28) having a wire-
receiving opening (52) therein for receiving the
insulated electrical wire;

a terminal (34) mounted in the housing
means and having an insulation displacement
slot (38) adapted to displace the insulation of
the wire and electrically engage the inner con-
ductor to create an electrical connection there-
between;

wherein the improvement comprises:

integrally molded strain relief means (18)
located adjacent the connection within the
wire-receiving opening (52) of the housing
means for surrounding and gripping the in-
sulated wire substantially entirely thereabout,

wherein the wire-receiving opening ex-
tends entirely through the housing means and
said integrally molded strain relief means are
positioned on both sides of the terminal within
the opening adjacent the electrical connection
to provide support to the electrical insulated
wire in two locations longitudinally spaced
along the wire on opposite sides of the termi-
nal,

whereby the strain relief means provide
support to the insulated electrical wire and
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strain relieves the inner conductor.

In an electrical connector assembly as set forth
in claim 1, wherein said housing means is
defined by a pair of dielectric housing halves
(26, 28) which are relatively movable between
an open condition, for insertion of the insulated
wire thereinto, and a closed position, wherein
the housing halves are positively latched to-
gether, and wherein the integrally molded
strain relief means are operatively associated
between the housing halves and support the
insulated electrical wire when the housing
halves are in their closed position.

In an electrical connector assembly as set forth
in claim 2, wherein said housing halves are
molded of plastic material, and including integ-
rally molded hinge means (30) between the
housing halves to facilitate said relative move-
ment therebetween.

In an electrical connector assembly as set forth
in claim 2, wherein said strain relief means
comprise two complementary flexible portions
(54, 56) located on each of the housing halves
to vield a total of four areas of support around
the insulated electrical wire.

In an electrical connector assembly as set forth
in claim 4, wherein said two complementary
flexible portions (54, 56) are defined by a rela-
tively thin membrane in the shape of a semi-
circle having a vertical slot (568, 60) extending
therethrough.

In an electrical connector assembly for termi-
nating an insulated electrical wire (12) having
an inner conductor (16) surrounded by insula-
tion (14), said connector assembly including:

a housing (26, 28) having an opening (52)
into which the insulated electrical wire is inser-
fable,

a terminal (34) mounted in the housing and
having an insulation displacement slot (38)
within said opening adapted to displace the
insulation of the wire to electrically engage the
inner conductor of the wire,

wherein the improvement comprises:

flexible strain relief portions (18) of the
housing adapted to substantially entirely sur-
round and grip the insulated wire at a location
longitudinally spaced along the insulated wire
from said insulation displacement slot of the
terminal,

wherein the opening extends entirely
through the housing and the flexible strain re-
lief portions are positioned within the opening
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on both sides of the terminal to provide sup-
port to the electrical insulated wire in two loca-
tions longitudinally spaced along the wire on
opposite sides of the terminal.

In an electrical connector assembly as set forth
in claim 6, wherein said housing is molded of
plastic material and said flexible strain relief
portions comprises integrally molded portions
thereof.

In an electrical connector assembly as set forth
in claim 7, wherein said housing includes ftwo
parts (26, 28) connected by way of an integ-
rally molded hinge (30), with said integrally
molded flexible strain relief portions being on
each of the two parts.

In an electrical connector assembly as set forth
in claim 8, wherein two said flexible strain relief
portions are provided on each part of the hous-
ing to define four gripping areas about the
circumference of the insulated electrical wire.
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